
DOE’s Office of Science is an  
enormously complicated distributed system 

Lawrence Berkeley!
National Lab!

• Advanced Light Source"
• National Center for 
Electron Microscopy"

• National Energy 
Research Scientific 
Computing Facility"
"

!

Los Alamos Neutron"
Science Center"

Univ. of IL"
•  Electron Microscopy Center 

for Materials Research "
•  Center for Microanalysis of 

Materials"
"

MIT"
• Bates Accelerator 
Center"

• Plasma Science & 
Fusion Center"

SC User Facilities"
Institutions that Use SC Facilities"

Fermi National 
Accelerator Lab!
• Tevatron"

Stanford Linear 
Accelerator Center!

• B-Factory"
• Stanford Synchrotron 
Radiation Laboratory"

!

Princeton Plasma 
Physics Lab!

General"
Atomics"

- DIII-D Tokamak"

SC Laboratories"

Pacific Northwest National 
Lab!

•  Environmental Molecular 
Sciences Lab"

!

Argonne National Lab!
• Advanced Photon Source"
• Argonne Tandem Linac 
Accelerator System"

• Argonne Leadership 
Computing Facility"

"
!

Brookhaven!
National Lab!

• Relativistic Heavy 
Ion Collider"

• National 
Synchrotron Light 
Source!

Oak Ridge National Lab!
• High-Flux Isotope Reactor 
Surface Modification & 
Characterization Center"

• Spallation Neutron Source"
• Oak Ridge Leadership 
Computing Facility"
"

"
!

Thomas Jefferson National!
Accelerator Facility!

• Continuous  Electron 
Beam Accelerator Facility"

Physics Accelerators"
Synchrotron Light Sources"
Neutron Sources"
Special Purpose Facilities"
Large Fusion Experiments"
"

Sandia Combustion "
Research Facility"

James R. 
MacDonald"
Laboratory"

Geneva	  
Cadarache	  

$5B/yr	  supports	  26,000	  inves,gators	  at	  300	  academic	  ins,tu,ons	  and	  
all	  DOE	  laboratories;	  27,000	  researchers	  use	  scien,fic	  user	  facili,es	  	  	   1	  



But DOE-SC’s vitally important 21st C research is 
performed on (at best) 20th C infrastructure 

DOE	  inves,gators	  and	  facility	  users	  are	  all	  informa,on	  workers,	  
engaged	  in	  consuming	  and	  producing	  digital	  data.	  Yet:	  
§  The	  journal	  ar,cle	  is	  a	  primary	  informa,on	  exchange	  method	  
§  The	  paper	  notebook	  is	  widely	  used	  to	  document	  research	  
§  The	  filing	  cabinet	  is	  a	  primary	  data	  storage	  method	  
§  Most	  computa,onal	  results	  cannot	  be	  reproduced	  
§  Email,	  telephone,	  airplane	  are	  primary	  collabora,on	  tools	  
§  Security	  concerns	  are	  a	  frequent	  obstacle	  to	  collabora,on	  
§  Much	  modeling	  and	  simula,on	  is	  performed	  using	  

spreadsheets	  and	  proprietary	  packages	  

We	  must	  do	  far	  be?er	  if	  we	  are	  to	  address	  21st	  Century	  energy	  
challenges	  in	  a	  Emely	  and	  effecEve	  manner	  
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Imagine a fully digital laboratory system designed 
to accelerate discovery to 21st Century speeds … 

§  All	  data,	  code,	  and	  documents	  system-‐wide	  are	  accessible,	  
discoverable,	  reusable,	  reproducible,	  computable,	  …	  

§  …	  and	  are	  linked	  by	  a	  distributed	  knowledge	  base	  that	  permits	  
automated	  naviga,on	  of	  content	  and	  connec,ons	  

§  Advanced	  soMware	  and	  computa,onal	  processes	  are	  available	  
on-‐demand	  and	  used	  rou,nely	  by	  every	  researcher	  

§  Collabora,on	  occurs	  within	  spaces	  that	  people	  want	  to	  use	  
even	  when	  they	  are	  not	  collabora,ng	  

§  Intrinsic	  and	  proac,ve	  security	  mechanisms	  encourage	  rather	  
than	  discourage	  collabora,on,	  while	  protec,ng	  against	  aPacks	  

§  These	  capabili,es	  are	  as	  intui,ve,	  flexible,	  and	  collabora,ve	  as	  
the	  best	  consumer	  soMware	  (Amazon,	  Apple,	  Google,	  …)	  
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